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- (nitrofurylacrylidene )-hydrazines represented by the general formula:

20 - G—(NH-iH-cm,,—NH—m CH—CH=CH—é LNOZ o) 20

in which =1 or 0; )
G is a furoyl, thenoyl nitrothenoyl or carbobenzyloxy radical; and
R is hydrogen or a methyl, butyl, isobutyl, hydroxymethyl benzyl, p-hydro:.y—
benzyl or 4-(2-furoyl)-aminobutyl radical.
25 It is possible to obtain these novel hydrazines by reaction of 5-nitro-2-furyl acrolein 25
with a hydrazide which is represented by the formula

G—(NH—CH—CO),—NH—NH, (1)

in which n, G and R have the same meanings as in formula I. The reaction can be

effected by hot condensation in organic solvent medium.
. 30 The hydrazides of formula II can be obtained by reacting hydrazine with an 30
- amino ester of the general formula:

[Price 25 p]




30 The hydrazides of fornmula Il can be obtained by reacting

hydrazi ne with an 30 am no ester of the general formula: 2

1, 367,203 ——2 [err]

(rrn): in which n and G have the same neani ngs as in formula |I. The process
can bg effected in the presence of a catalytic quantity of acid, 'such as
acetit aC|d 5 The amino esters of formula Il in Wmch nis 1
can. b? obtained by reacting an 5 amino ask 0aof formula [err]

(1V) with an acid chloride of fnrMJla_G-Cl_,L_&;uthh_G_a-nd—R_ha#e—Lhe—sance-i
meanifigs as in fornula |, in theGpr@UbACHE—60)ar0GHal i (IHyent. The al kal i
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for an -equal #®xici ttye giowp Gcdlideigeneral forda I.iThe kfacd of tieppumoupniaah b desediisthehat 15
t hesei 25 active priftfeFiBg ederar e free fromany emetic effect on dogs, even
in a strong dose. The nedi canents of the invention have |ow toxicity, the
strongest dose tolerated by nmjcej hy ei agit. ;3200 no/ kg.
The rgsul ts of pharmacol ogi cal elsefxs @ E%‘?&Ogﬁt n&tﬁ%}f 0\9\,1 ng tables |
and 3@ L.

30 Ini tabl e 1, the conSmc;I it ba.sbwngaqa@@shCQ ¢ by adlmmg@tmnw %lﬁ%d therhetegpbyichic @]!Lﬂert is
mtrofurant 0i~ The %51 NPaBFup Patic ¥ioh |
vitrofin the 2%] ori 3{)?: TG giabency, ﬁfg °{Ca1,\?§'v“t%§ 58 mP e H’é&g?i 20

Exarrplse acrylid m | byiedzmE | and cpe - (SCL Qo - zL kgy@ammal k:y' m ce
35 Coht r oI . nitro-2"-furyl acrylidene) ] kpidaziEx fortm pamcularly oufstandmg active pnnc1ples
- Ex.i2 ' These two products pgye an activity “in vitro ” which xs identical c{)w d;é
3 B 25 furazolidone fo ;Lal_?;%equal toxicity. In addition, a pamcularly 1 Is the
E: active principl free from any emctic effect on dogs, se,
Ex. 43 The medicd@ertlofVthd @ention have low toxicity, the su'oiﬁstm rated
40 3 by mice by oral route being at least 3200 mg/kg.
The results of pharmacological tests are set out in the following tables I and 30
30 1L
i In table I, the control substance is furazolidone and in table II it is nitrofurantoin.
3 : The antibacterial coefficients have been determined in vitro in the majority of
1 cases on specific E. COLT strains.
TABLE I :
; 35 Example Antibacterial coefficient LD 50-kg perorally mice 35
k Control 100
Ex. 1 - 0 -
Ex. 2 106 3,200 mg
Ex. 3 115 >3,200 mg
40 Ex. 4 120 in vitro - >3,200 mg 40
3 . 73 in vivo :
Ex. § 175 >3,200 mg
Ex. 7 58 >3,200 mg
3 _ Ex 8 75 >3,200 mg
# 45 Ex. 9 118 >3,200 mg 45
4 : Ex. 10 97 >3,200 mg
Ex. 12 120 - >3,200 mg
Ex. 13 ' 113 ' >3,200 mg
Ex. 14 94 >3,200 mg
50 Ex. 15 > 100 on gram-positive germs >3,200 mg 50

Ex. 16 95 3,200 mg
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73 in vivo Ex. 5 175 >3, 200
my Ex. 7 58 >3, 200 ng Ex.
8 - : Fo— : >3, 200 ng 45

Ex. 9 - 118 >3, 200 ngy

45 Ex. 10| 97 . >3, 200 ng Ex.
12 i 120 , ‘ >3,200 ng Ex. 13

113 ' : >3,200 ng Ex. 14 94
>3,.2002g!50: 3 Ex. 15 1,3671208% on gram positive gerns 3
>3, 200 ny , 50 Ex. 16 TABLE II 95

3,200 ny 2 Example Antibacterial coefficient LD 50-kg perordlly3fide 203

3 TABLE || Exanple  Control Anti bacteri dP0coefficient LD 50 kg peroral ly
ni ce Control s e 100 BX;06 >3,200 mg 115
>3, 200 ny; 5 B 1 140 w70 me
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The corrp0!5| tion i sbaerelaen Ta% @Fyxa?methapomm@tmmay @oxsatyafoumclf af powder,
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suspepgi on ol nt rremund)fefetraﬁbeiTabExam% es illustrating the invention in a
non- i mting manner are given bel ow, 15 i vvlth t he exception of Exanple
1 which gescribes the.pr r ti of a und referred
to in Takle | above. gﬁﬁg?ﬁ?’f re)r SR rEF t6°'9}?ur’gl"a°ryhden§ resine [err]
wheregfter 3.5 g [err] of 5-nitr -pyrrol al dehyde in 35 m of
tetrahydriofuran are 40 added. He ti cug@g,q_,\,r%m_u@lg@s place for 5 hours
After codling, adding ether and 2 theén cool i ng in the
refrigergtor, there are obtained: 1st cut: 369yé||ow Mp=-[err] C., 25
2nd cut: {1.7 g-yell ow Mp= [cgigh}os€. M= 278.28 '
25 30 ‘The yield is 5.3 g, i.e. 76% (theoreti cal
yield= 6495 g). The 1st cyjy after being recrystallised twice from

i sopropaol amd dri edsaty (L5 bt Q-thitidl @éctyS) KyaRgidy/ A€ disfdlved 1|30 Sni @f mbdindl] C. 20
Gravifflet i c anal ysis:. 30 40 C% H% N%

S% mol 50
whereafter 3.5 g (——) of 5-nitro-Z-pyrrol aldehyde in 35 ml of tetrahydrofuran are
40

=1

10

added. Heatmg under reflux takes place for 5 hours. After coolmg, adding ethcr and

25 then cooling in the refrigerator, there are obtained:
Ist cut: 3.6 g—yellow Mp=188—190° C,,
25 2nd cut: 1.7 g—yellow Mp=-190—192° C. o 25
30 | The yield is 5.3 g, i.e. 76%, (theoretical yield=6.95 g).

The 1st cut, after being recrystallised twice from isopropanol and dried at 50° C.
under strong vacuum, melts at 192—194° C.

Gravimetric analysis:

' 30 CY%, HY, NY%, 5% - i 30

35 Calculated: 47.46 3.62  20.13 11.52 :
Found: 47.37 3.65 19.92 11.66
) Example 2. _
40 N*-[N’-2"-furoyl (=) alanyl]-N*{5"nitro-2"furyl-acrylidene]-hydrazine:
CHs
) UCONH éH—CONH—N CH"CH"CH—[;]-NOZ

45 35 . B C|5H|4N405 M = 346.29 . . 15

al ‘N-2 furoyl {t) alanine ethyl ester:

¢ Cio Hy13 NO
50 U_ ’Hs 10 Hi3 N0,
_ o~ CONH-CH-COC,H5 M = 211.20




35 Cal cul ated: 47. 46 3.62 20. 13 11.52
Found: 47. 37 3. 65 19. 92 11.66 Exanple 2. N - [N -2'-furoyl
aytH—feret=tf=5mitee2-fury=acr yi=gdene] .- hydrazi ne: 40 CH3

CH3 [err] 4 : S . 1, 367, 203

5 nml 23.4 g - . of ([err]) alanine ethyl ester are dissol ved
100 ml of dry benzene.. 20.3 g ([err]=20.22 g) of triethylamne are '

ded, fol$owed by dropwi se addition df368831 g ([err]) of furoyl chl oride.

e tenperature is raisggyfrom?22 to [err] C and there is a precipitation

ccrystals of 5 523k Afiter) UGk ) Slfhidel cthlydsier e d¥RISEH 1A Y00Vl T d¥yedefdensand

yi ng, and al so evapor atsi on of the solvent, there is obtained a

antitative vyi ofmh 2 f. product of M= [err]. C_ After being

crystal | i sed t(5 éugée“(;a’ng-égﬁgﬁ{/ﬁ%é‘?’%%?‘)’e ?'ﬁéé\%‘élf%lﬁﬁﬁdl Yot iE §£d[“é°f‘ C. 10

avinetric anal ysi s: mdi0 C% HO N%

“Cal cul at ed: 26&.886— )6 Z@royl cBloGB. Fbeimobperature is HBed8fom 2510135° C.Gnd8 b)

fF[N-2"-fur oyltheQ. al%an tI - hydr i de: 15 [err] [err]

fr] 15 AP T’@r?’?sgf“ f Nfuroyl ([err]) alanine ethyl ester,

2 g ([err]=20 g) of 154p [err] . 98% H20 and 0.5 ml of

gtic acidd are heated under refl uxClifoN-5(GBiJe.s. After evaporation to 3

yness, the oily residue which is obtgjned is dispersed under ether and

s is solidified. A white product of =[err] C. is obtainéd with a

lantitative yi @lfel sdclidnSileingd washingithi wiger Abd [18/4idg) ard- a1 dviforal&i Hthe

crystal | i sed 2@vent, there it qbitaged £ qoamtiiag@pieBA DL g of praduct of Mp=68—71° C.

Gavinetric A8 rgecreyllisdoyicnddicpropriptr dhe meltigg paint is R-673° Q1. 31

20t Found: 4£%$Hmﬁcéaﬁgz. 21.17 25 c) [err]-[N-2-furoyl ([err])
ianyl]-[ﬁ)rr]-[5"-nitro-2'cfypryIHg@crw%idene]-hydrazine: _ 25 10

3 ' Calculated: 56.85 6.20 6.63 .

‘ _ Found: 56.83 6.19 6.58

b) N'-[N’-2’-furoyl (=) alanyl]-hydrazide:
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CH3 CgHyN303

U‘CONH—CH°CONH—NH2 : M=197.19

(0

mol - mol
15 21.1 g (——) of N-furoyl (=) alanine ethyl ester, 20.2 g (-—-5-=20 g) of 15
10 : 2

NH,—NH, . 98% H,O and 0.5 ml of acetic acid are heated under reflux for 5 hours.
After evaporation to dryness, the oily residue which is obtained is dispersed under
ether and this is solidified. A white product of Mp=115—120° C. is obtained with a
quantitative yield, this product melting at 132—133° C. after being recrystallised
20 twice from isopropanol. 20

&
i1
3
Y
3.
5.
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Gravimetric analysis:
C% HY N9Y%
Calculated: -48.72 5.62 21.31
Found: 48.61 577 2117

25 ¢) N,-[N'-2-furoyl (==) alanyl}-N2-[5"-nitro-2"-furyl acrylidene]-hydrazine: 25
mol
10 g (——=9.85 g) of N*-[N’-furoyl (=) alanyl]-hydrazide, jn 120 ml of
20

i mol
methanol, and 8.4 g (——==8.35 g) of S-nitro-2-furyl acrolein, in 63 mi of tetrahydro-
20 '

furan, are heated together under reflux for one hour. After concentration to half
volume, cooling in a refrigerator, suction-filtering, washing with isopropanol and then
30 with ether, 11.8 g of product are obtained with a yield of 80.5%, (theoretical yield= 30
14.65 g), the product having a melting point of 192—195° C. (with decomposition).
After recrystallisation from acctone, the melting point is 197.5—198.5° C. with decom-
position.

Gravimetric analysis:
35 Co HY, N% 35
i Calculated: 52.02 4.07 16.18
Found: 5196 4.13 16.07
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o aofuryl d ey ot NP geReRt Bl ERARR: ff SR FroigPter
kes place for one hour, followed by concentration to faal f vol une.
are produpedurhin 30 mlrd medwhal.ofibefd 4t dhee ddded dropash £8 aM-+h-)edf Hfer .
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eoreti cal Ei{tj"gié!—y fﬁiﬂ{iﬁ}ﬁ:@ﬁg o half vord %%%éggg' ﬁ%@ﬁ@p which

6.07 4
2lerr]- [

d:

enzoxygl ycyl]-[err]g

=
e

5

tio
), the nelatel AgtidAGIGkd iabd WASHBARGRCether. There are obtained 8.7 g of Qryddls
i ¢ anal ysirshing3% 1¥86160¢ @, Gathcuyield of 74.54. @Boretiod]l $8d=1567 @4 Heund:
38 10157 p@ecaystallisation (methanol), the melting point is unchanged. Exanpl e 4.

[N -2' -t henayd-9l waydt -lerr]- [5"nitro-2"furyl acryl i dene]
3 gerE'[]h I15 Idanagly | Sc‘é/SOBQI ;g/é’) MNJ%t 20 [err] 20 Met h d‘A
a - y cd3. e: err od A-
Y Found: ~ 184921 23§ (1§ r]) of ethyl glycocollate in
in 49 m of pyridine are added %, 2n.0f opwi se 20.2 g ([err]) of
ne carl boxyl i c NaqiNd2ahenoyigdlgdel]-NAg b todtol PRurfl AkOBdeRt) ag@adiRf one hour
t tenperature and then the mxture is poured into iced water.

iltering yields a 1s t: 19.4 g col oured, = [err] C The
quors 25 extrac iconm-eeg-ogNn-raceicat i, —Y € g second cut: 6

d, Mp=[err] C. Yield ©3gs

142

10

M= 348.33

‘ 8) Ethyl-N-thenoyl-2-glycocollate:

U“CONH—CHT'COZCZHS

CgHyNO3S

M=213.24

20 Method A— 20

mol
To 142 g (—-—-5-) of ethyl glycocollate in solution in 70 ml of pyridine are added
7.2

mol
dropwise 20.2 g (——) of 2-thiophene carboxylic acid chloride. Agitation takes place
7.25 :
for one hour at ambient temperature and then the mixture is poured into iced water.
Suction-filtering yields a 1st cut: 19.4 g coloured, Mp=286—88° C. The mother liquors
extracted with ethyl acetate, yield a second cut: 6 g coloured, Mp=86—88° C. Yield:
25.4 g=86.4%, (theoretical yield=29.4 g). .

Method B—

25

mol ' T
To a solution of 21.1 g (——) of ethy! glycocoliate hydrochloride, in 150 ml of
6.6
. mol ] :
water, containing 25.3 g (-—3—?—’-) of NaHCO,, there are simultaneously added while



30

25.4 g=86.4% (theoretical yield=29.4 g). Method B- To
a solution of 21.1 g ([er

r]j) of et hyl gl ycocollate hydrochl oride, in 150 m

of 6,6 35 o ————— ool water,. containing
39 (-) of [err] “there are srrrultaneously added while 3.3 6 o

2367 203 6 7 stirring well:
1 g ([err]) of 2-thi ophene carboxylic acid chloride and 38 ml of an 6.6

a ueous solution containing 12.7 g ([err]) of [err]. The time taken for the
addrtrorg is 15 mnutes. Heating at [,es72p3 C. takes place for one hour. The
solid is pre- crprtated on conmpreting The additron. After :
syction-fil ter'ﬁ&mv"@cﬁhﬁpgg y ¥es. &Eoph&xpgarrlﬁ)xﬁ'c acid chlorfl G 94 A BEA 25- S
g¥79% (theoretlcal° yield %62 g) of coloured product Mo= 5 [err] C

After recrystallisation, (dr I sopr Joyl mt her +et h acetate), a vvhr te pr oduct
Mp= [ er I‘] C. Efqgeoa:bfo&inﬁrédomammg 12. +) of Na CO The time taken for th

6.6
Gavinetric aaply N & mihlhes. Heating at 50° C, takes place for one@cﬂn‘ THYo1RYe pr§/°
Cal cul ated: Efiad on cbmplfling tHe-aBdition] AfeédbudiOitRiEkring, washind ith dvater, Theds3 6. 54

.99 - viNH are obtained 25.5 g—79% (theoBeridd Griefde 32R &) Qf@eh@bﬂ (ptOHucmpMeﬁe) 5
120 [err] 15 88—90ﬁc ven (e %)Og : 1 oderrl

- vCO (conj aﬁgﬁ_ 1 é‘q%ﬁ&“} EJ“ Py q}l}eﬁgsly %ﬁt%)r o "shiteS product o

-2' -t henoyl gI ycyl ] drazi

[err] [err] Wravtnﬂw@a&c@ysml 21 3 ([er%ﬂ), of ethyl N- 2- t.henoyl

ycocol & e, 20 g 1) & f R hydrazine, 30 m of 10
opropanol and 0. ?‘ﬁ‘% X %‘gm 4ar} 9

Q r_—\'—'__r—\wr—\l—\r—\_o

xed. ‘Heat is produced, 20

[

f ol  owed by crystal |'I'sation. _The crystal's are left at ambient tenperature
for a few hours—amdHt hen in a refri fﬂOamoT ‘After suctlonfllterlng,
washi ng \grth etrrer‘CHrﬁ:é‘r é‘h‘ané“%bt ai a® 3 g=97%. .(theoretical yield:
19 9 g p solla';%gt(&fﬁ anfideh | recrystal | i sation (vvater) did
diying at [err] C under vacu m5 err [err] C

2! 20 GPavNiEN*? chesnylzlyyd]- hydra@% H% N% S% Cal cul.ated: 42.20 . 4.53
21.10 16.10 Found: 42.29 4.60 21.05 16.16 30 . - VNH
33 300 [err] C7HoNRP 25

) ) U—CONH—%_-CONH-—NHz' - .

M = 189,22

mol mol

213 g (-——-) of ethyl N-2-thenoyl glycocollate, 20 g (-——-) =20 g) of 98%,
2.5

20 hydrazine, 30 ml of isopropanol and 0.4 ml of acetic acid are mixed. Heat is produced, 20
followed by crystallisation. The crystals are left at ambient temperature for a few
hours and then in a refrigerator. After suction-filtering, washing with ether, there are
obtained: 19.3 g=97%, (theoretical yield: 19.9 g) of solid melting at 176—177° C.

After recrystallisation (water) and drying at 100° C. under vacuum, Mp=178—
25 179° C. 25

: Gravimetric analysis:
; C% HY% N%  S%
. : Calculated: 42.20 4.53 21.10 16.10

Found: 4229 4.60 21.05 16.16 >
30 — YNH 3,300 cm™ 30
~ vCO (conjugated) 1,630—1,650 cm™
i — +CO 1,670 cm™ .
~— vCH=CH (thiophene) 3,080 cm—?
! — vC=C (thiophene) 885 cm™ 11,030 cm—
35 L,060 cm™ 35

(]
~—t

N-[N’-2/- thenonylglycyl]-N2 (5"—mtr0-2”-furylacryl1dene]-hydrazme
mol
8 g (——=795 g) of N-[N'.2'-thenonylglycyl}-hydrazide are dissolved at
.25

Bl . mol .
60° C. in 200 mi of ethylene glycol. At a temperature of 50° C,, 6.8 g (_;5_.)
2

of 5-nitro-2-furyl acolein in 68 ml of tetrahydrofuran are introduced. Crystallisation i
40 is produced a few minutes after the addition. Heating takes place at S0° C. for 30 40
minutes, After suction-filtering and washing with cther, there are isolated 13.8 g of
solid with a meliing point of 233—234° C. (with decomposition) and with a yield 1

10

15

20

25

o)



- vCO (conj ugat ed) 1,630-1,650 [err] - vCO
1,670 [err] - vCH=CH (thiophene) 3,080 [err] - VvC=C (thiophene)
885 [ erri=i1;0630—terri—35—— 1, 060
[err] 3530 c)
[err]-[N.-2' -thenonyl gl ycyl]-[err]-(5"-nitro-2"-furyl acrylidene]-hydrazi ne:
8 g _([grr]-? 97‘-} g) of [err]-[N -2 -thenorﬂ,gg?ggoycyl] hydr azi de are dissol ve,d
! 2% s t i-
3 (err]) Jor 5ni gt L AU T LB M SR e B ¢
i ntroduced. Crystal ] formdmigdyd éd’ué‘ééf teP étf"t” r the
addi tion. [Heating t@«kﬁﬁetﬁkaﬁ@szﬁt [err] C for 30 40 mnutes. After
suct i on- fllter?:sng and@\é\/‘ac}zl?tleqr; %\ﬂ%h H@heN%tr@x‘e are isolated 13.8 g of
solid with a relting f 482t r)3 econposition) and with a
yi.el d 7 Bx rﬁ%. 1, 367, 203
7 of 9% 3% (theor eti-oalH yi el d=13. 9 g). 3484 e ecr yst al lisation froma
m xture of di- nethyl%rmam de and et}r;éPO apffe melting point is [err] C
(wi th deconpog ti on) ugddr i ¢ anal H%G N%  S% 5
Cal cul at edl: @ "%6.08  9.207 ﬁ and ’C%)O | 10
5 Found: 48. 19 — 3 15. 98 9. 30,020 uhiH 3,380
[err] v YCO 1, 690 [err] - vCO conj ugat ed
1,645 [erf] 10 - vGCJerr] ' '1,510and 1,550 [err]
10 -v ... 1,020 [err] Exarrple5 [err]-
[5' -nitro}2' -thenoylglycyl]-[err]- [ 5"- Exdmigle 2" - furyl acryli denel
-hydrazi ng: 15 [err] 18-[W-nitf8Q3th8@ylglycyl ] [N 5T -nitdo 2" -funylt scpylidéne}-nedreipé:gl ycyl |
-hydrdaide: [err] 21.2 g ([err]) of ethyl 5-nitro-2-thenoyl glycocollate
are dissoljved in 480 m of netfanpl and the sol ution added thereto very
slowly, af asenperature of Nf’e‘msm@"” =R -COPif-N =Ch—~CH=CH-2( N2 = 12.5 g) of g5
[err]. 98P [err] in 40 m ofcpgiitagol . The m xture M = is cooled to
[err] C. land agitation is continued for 2 hours at this tenperature. 45
mnutes after the g, crystallisation occurs.
After sucftion- fi I'?a r| ngg'?"ﬁn# thcuﬁyggglyq{lﬁgﬁﬁéqpresence of ether, there are .
obt ai ned:; 1st cut: g, yellow, M=[err] C 25 c2nd glét: 4.8 g,
yel I ow Np=[err] C. The yi eIN%zl GCoﬁH—Q:H2890N§-ﬁH2 _ L9y
M=244.22
20 mol ' :
212 g ( > ) of ethyl 5-nitro-2-thenoyl glycocollate are dissolved in 480 ml of
12.15
methanol anld the solution has added thereto very slowly, at a temperature of 5° C,,
mo.
25 20 128 g (—4--= 12.5 g) of NH,—~NH, . 98% H,O in 40 ml of methanol. The mixture 20
is cooled to 0° C. and agitation is continued for 2 hours at this temperature. 45
minutes after the commencement of the cooling, crystallisation occurs. After suction-
filtering (difficult) in the presence of ether, there are obtained:
20 Ist cut: 115 g, yellow, Mp=186~—187° C.
25 2nd cut: 4.8 g, yellow, Mp=189.5—~190° C. The yield is 16.3 g—so 5% 25
(theoretical yield: 20 g). :
After being recrystallised twice (water), Mp=190.5—191° C.
35 Gravimetric analysis:
C¥%, H%, NY% S°/
30 Calculated: 34.42 330 2294 13.13 30
Found: 3455 3.34 2290 13.25
— NH 3,300 cm™?
-— vCO 1,680 cm!
— vCO conjugated 1,640 cm™
35 — vNO, 1,580 cm™ 35
b) N’-[5-nitro-2’-thenoylglycyl]-N2-[5 "rllitro-Z’ ’-furylacrylidenc ] -hydrazine:
40 mo

At a temperature of 60° C,, 6.1 g (——) of N*-[nitro-2'-thenoylglycyl}-hydrazide
o 40




(theoretical yield: 20 g). After being recrystallised twice (water), M=

[err] C Gravinetric analysis: C% H% N% 8%30 Cal cul at ed:
34.42 3730 22,94 13 T3 .30 Found:
34. 55 " T3TE4 T2 g0 TR o T N T e e 3,300 [€rf]™ - vCO
1,680 [err] - vCO COI’]] ugat ed -~ 1,640 [err] 35 - [err]
1,580 [err] 35 b) .[err]-

[5' initro-2' -thenoyl gl ycyl |- [err] [5"n| tro-2"- furyl acrylidene] - hydrazi ne:
40 At a tenperature of [err] C, 6.1 g(,3672(ﬂf [err]- 8
[nitro-2'-thenoyl glycyl -hydr azr de 40

1,367, 203 are dissolved in 200 ml of ethylene glycol At the saneOreRbRartlt, Sﬁﬁh\(ﬂa—} n 200
of Ethyl ene glycol. At the sane te erature 4.2 g ([err]) of

5-nitro-2- furyI s ol 2rfuryha pErangriunn atedpodyced rnmﬂamiye@d into
the soluton. Hed i rerz:bs forg LT B AR 2 or
of red crystals IsSantbSlQiHlf Rx,a@;(;) el"erkgeo ,];}dq;e[r ©5 (th g,r] heatsng
for. half an hour)yreldAﬁﬂeg) tffrahbmgep dw,Mp-SzU——ZIS"(Buctr on and washing with
water, there are ols) ’\Eﬂ“Pt n (gt @ g 38D mb oh etiyl hestsred tapndk dilying %o conwdndl: 9. 84
g) of an orange peatvii. [”@g T8 KB PRSI iSHETGH (8.4 in 875
m of ethyl acetate dndryr ng to constant weight at [err] C.- under a
strong vachm tr@améttummglymr nt is [err] C (W|th deconposition). 10 10
G ayi nmetric anal ysi C% °/o N% , ,

10 C% H% Nob S% Cal GHIATEH: 4%?5 7@ .81 8.15 Found: 42.70
3.04 17.78 8.09 1, 0 [err 1€ enolised hydrazi de-conj ugat ed

CO 15 -1, 650 Jorr] 1720 <:m"'l (CO of the enolised hydrazide-conjugated CO

15 - [err}s — .No. 1,550 g,m"" 1,370 [err] 15
cN) - vNH Ty 3 25(] E‘,ﬂi [e\rd__N - 3,100 [err] 20
3,150 [err] — vNH 3,250 et 20 Exanpl e 6.
10 [err] [2' -t henoy [err] [15" nitro-2"-furylacrylidene] -hydrazine:

[eri] [err] M= 291.27 mol 14.2 g (-) of
[er{_] (2' -thenoyl)-hyfrazide in crude formare dissolved in 140 10

N .
20 — I] [l 3,150 cm— _ _ 20

S

Example 6.
- N*-[2’-thenoyl]-N*- [5"mtro 2”.furylacryhdcne]-hydrazme

{;ﬂ— CONH-N=CH-CH=CH —[ 0 ﬂ—NOz

-CyzHgha0,S , M= 291,27

mol -
142 g () of N*-(2'-thenoyl)-hydrazide in crude form are dissolved in 140
10

mol
25 ml of methanol. 16.7 g (——) of 5-nitro-2-furyl acrolein in 167 mi of tetrahydrofuran 25
10 '

are added dropwise thereto. The solution is heated under reflux for one hour. Crystalli-
sation is observed 5 minutes after completing the addition. After cooling, there is
obtained a first cut of 16.9 g of yellow crystals, Mp=219-—220° C. (with decomposi-
tion).
30 After concentrating the mother liquors, there are obtained a second cut of 1.1 g 30
: (yellow) Mp=219—220° C. (with decomposition) and a third cut of 3.5 g (brown)
{ of Mp) 212—-213° C. (with decomposition). Yield; 21.5 g=72.6%, (theoretical yield:
i 29.1g
After recrystallisation (alcohol+dimethyl formamide at 80° C.), Mp=219~—
35 220° C. (with decomposition). 35

Gravimetric analysis:
C% HY% NY%  S%
Calculated: 49.48 3.11 1443 11.01

Found: 4950 3.14 1436 1112
40 —RH | 3,280 cm™ - 40
— N0, 1,540 cor—

— vCO (conjugated) 1,650 cro!

'y ;)



mol 25 m of nmethanol. 16.7 g (-) of 5-nitro-2-furyl acrolein in 167
m of tetrahydrofuran 25 10 are added dropw se thereto. The solution is
heat ed tndgr—reftux—for—ome—hour—Crystatti- satiom s observed 5 mnutes
after conplieting the addition. After cooling, there is obtained a first cut
of 16.9 g-¢of yellow crystals, M-=[err] C (vvrth deconposi - tion). 30

After cgncentrating the nother Irquors e obtai ned a second cut of

+

1.+ 739 (yel o) MNp={-e
g gbrown) of Mp=[err] C. (vvrth decorrposrt ple M el d: 21 5}48372.6%
-I

(theoretical yield: 29 .N-gjniupftiplapglideyed Nt IN"%e|-difrphrdsHdibitiznst hy|

formani de at [err] C), M=219- [err] C. (wth deconposition).

35iGravinetric analysis: C% dﬂ wR-Cal ek %eéi,_(cﬁz%-_ﬂ,ﬁo_q 3-iE1 14.43
l - VNHO°

t he

11301 Found: 49.50 3.14° 18736 11.12

3,580 [etr Micol BO - [err]

1,540 [err] - vCO (conjugat etljzHaiNs0g 1, 650 [err] 0" Q-497.45

1, 867, 203 | 9 Exanple 7. [err] [err]
[err] ] 45 a) J[err]- [err] 2' -di furoyl
lysine gihyl ester: ¥o Y&rr ﬁ'd‘f“my“ysmeethy?m 5 [err]

M= 362.38/24.7 g ([err]) of |ysine di hydroahl oride ethyl ester are
dissolved jn 200 mM of water @on n err] f [err]. Wile
stirring vjgorously, there are: !t{a%é" 542 : tfialdy ously 3
added: 26 g ([err]) of furoyl chl orrde ancl, m of af) . gl%le £0US sol ution of
16.8 gis[err]) of [err]. The addition lasts 20 % nut es. astrng to [err] C
takes placke for 10 one hougy fol l owed by extraction with ethyl acetate and
evaporat i on to dr yness 24.v gg—0i-} ¥f lysins dilytRochlntidelethiyisesteddredisgiebd S 200im of water

sol i di fyi ng. The yield is 2409 g= 63% (theoretrcal yield: 36.2 g) as a

white sol iid of M= [ r{taulnmgCZS 46‘ E ?—xy—j 3 Na%oal_%:{l\f gm'rmg vigorously, thegaaltecéilxjmﬁ%gd

59. 65 6.12 7.73

Found: 59. 70 6. 16 7. 85mol VNH (I ar ge) 3,300 [err] -
vCO eser ously added: £6 46—+ pefrfjiroy! chloride and 50 ml of an aqueous solution of 16.8 g
5 .
mol

(——) of NaHCO,. The additicn lasts 20 minutes. Heating to 50° C. takes place for
5

10 one hour, followed by extraction with ethyl acetate and evaporation to dryness, the 10
oily residuc which is obtained slowly solidifying. The yield is 22.9 g=63%, (theoretical
yield: 36.2 g) as a white solid of Mp=101—102° C.

Analysis:
C% HY NY% '
18 Calculated: 59.65 6.12 7.73 : 15
Found: 5970 6.16 7.85 '
~ vNH (large) 3,300 cm?
— ¥CO ester 1,740 cm™
~ vCO amide 1,650 cm™
25 20 — vCH=CH (furan) 3,060—3,120 co | 20
—v “ " 1,020—1,080 cm™!
0 H
10 b) N-[NeN«2'-difuroyl (=) lysyl]-hydrazide:
CieHa0N, 05
U‘CONH CH (CHp)y— NHCO—'[[ ]] '
M=348.35
35 CONH NHy S
mol

16.1 g (—Sa—) of No,N«-2-difuroyl () lysine ethyl ester, in solution in iso-

mol
25 propanocl, 10.2 g (——s-—==10 g) of NH~NH., 98% H,O and 0.5 cc of acetic acid 25
40 are heated for 35 hours. The solution is evaporated to dryness and the residue is dis-

persed under ether, and there are obtained 16 g, yield=92%, (theoretical yield 17.35

g) of a white product melting at 155——158° C. After recrystallisation (ethano!), the
melting point=161-—~162° C,

i pener el e e R Se Ay e S s S ei e Aiiechs s n e et met inee e Smed e o s ere g e, mawre e ea s At o e, el



- vCO am de 1,650 [err] 25 20 - vCH=CH

(furan) 3, 060- 3, 120 [err] 20

[er TT-[TerT, [errT-2 - difuroyl” ([er r]) I'ysyl]- hydr azi'de: [err] [eri] =

M = 348.35 35 [err] 16.1 ¢

([err]) of [err],[err]-2-difuroyl ([err])‘lysine ethyl ester, in solution

ip i'so- 25 propanol, 10.2 g ([err]= 10 g) of [err] 98% HO and 0.5 cc

of acetic, acid - 25 40 1,367,203 . are heated for 5 hoyrs

The sol ut A ryﬁess—en‘rd—-t—he-ﬂ-em—due—fs—m-s—-persed-—mder AL

et her, and ther&iyfis obt ar ¢ el'd=92% (theoretical yield 17.35 Q)

of a whi t e producte,ibld: ng;SQ;; [pf’gr l168s After recrystallisation (ethanol),

the mel ting point Hoexdt | Cssa1z 1980 1604 .

1; 367, 203 s 10 11 Anal yi

CE’/o H% N%\%Lc-m%g §5.17 5. 731%; fr?g glrrpij 55.12 5.80 16.04
2,950

5- vCO (I arge) 16301670[err] - v [err] 5

2: 950 [err] c) q)erN‘][5-n[t€9-2’r1fmlmﬂlﬂenéhN§f[M‘W‘yﬂ”tdcfemé](*I eyl hydrazine:

[ferr],[err]-2"-difuro [ dra ceordafe with the
Ci[)ndl tions of ExarrIﬁ acc%%an‘(seta ti ng?"ééliér‘lg?f &6‘1’1(’[&5??)“‘316 %P F!H %of [err]-
[[err], N182' - di druxope {eamly | (usy lysyl Nypraide,dR, 80 Ml 3O nEthami, znaé raanol , 1bhere
ate 10 obt agbmédd J!.l_o %3%‘1 fotchab et t245 |céladsphd1!$_&m53 prZO&—soI id

havi ng an Mp=2089° £ef ’s‘ gl o thexy ”% 10
b s Caselnery, BT S L 55;3& e PR ot s 1 n

t o formnmas becamsemaf ﬂruoraé)a xﬁuﬁ@tporn&emslzai msatr e, th e nelting poing

falls to [err] C By recrystallrsrngthrs | atter product under 15 . the
shne condi ti ons?"¥sifel ti ng.poi n [er C. .is reached. :
1_ Anal ysis: C% I—B/ﬁg},%eg:a batg 4.66 14.08 Found: 55. 45
463 14.17 20  Found: vl\h4s 4.63 1417 . 3,380 [err]
ZHO vierr] o 940 [err] - VHC=CH _
3 120 [erP]-1, mv%%{r] [err] - ccggffgnf@r sed hydrazi de 1,700 [err PO
1 650 [err] (conju ed) [err] 25 [err] -
1_“ 550 [err] — vHC=CH 3,120 em—1~1,020 e 25 20 Exanpl e
8i - 0 - o
— vCO (enclised hydrazide 1,700 e s
oo oH 1,650 cm— (conjugated)
;. | ey
| 25 — WNO, | 1,550 com— ' | 25 20
Example 8.

N'-[carbobenzoxy (=) leucyl]-N2-{5-nitro-2'-furylacrylidene]-hydrazine:

CH1QCONH~-CH-~CONH~N=CH--CH= CHUNO '
Q— 2 | o 2 25

CHsy

CcHy” H\CH3
CayHa N, Og M=428.43

a) N-(z=) carbobenzoxy (+) leucine ethyl ester:

. 30
0 @-CHQOCONH—?H—C02C 2Hg CygHz3NO; 30
o CHjp . . . - :
J:H\
CH3 M=293.34 .
i ol ' )
At about 0%, 39.1 g (7——) of () leucine ethyl ester hydrochloride are dissolved
{3
) mol

in 100 ml of water containing 33.5 g (——) of NaHCO,. There are simultaneously
. 2.5 :



[err] - [carbobenzoxy ([err]) leucyll -N2-f5-nitro-2'-furylacrylidene]
-hydrazine: [err] 25 [err]
M =428.43 gy N ({erri) carbobenzoxy (ferr]) fteucime ethyl ester: 30 CH2
30 | [err]’ 30 M = 293.34 At about
[err], 39.% g ([err]) of ([err]) leucine ethyl ester hydrochloride are
di ssol ved ijn 100 ml of water containi ng 33.5 ¢ ([err]) of [err]. There are
si nul t aeously 2.5 10 . 1,367,203 1
1, 367, 203 11 mol , added 34 g (-) of
car bobenzoxy chl ori deseand gS(Q—m) oDéartRBenBfly Blddde &R 38tnkl QN arPquebBs sblubi®y dt]16.9
([err]) of {NaHCO, . On cglrrpl eing the addition, stirring is continued for 10
m nutes at anbient te rature he_oi | Jchfo ne i S _extracte th_ether
and dis-stilled. Thé W &“"‘3‘933 YL 64RIGIpE (enBGHED; EHE8 P SPRIIT ‘-‘§W4°6q8) of :
a yellow ojly pr Oduchtunuté at ambient BRipbrhil@. PRI Gl wili@ 6dnts id kridedith ether and dis-
5 Chr omat ogr aphy i n e Qe yiglh as37.3r gvesass (rhdsm:nml gisleniss gfof 2Qetowolly pothat i | e
im puritiés. 5 vNHpoiling point o7 =138—139.5° C, ? N]_ aq?
vCO (Il arge) mmfshmmam&m%o‘“ ary Ppase ’e"ca s % prefjnee tfgk?eﬂfzwe(’[”ér r] )
| eucyl hydfazi de: P [err] M.
= 279.33 2D 29.3 g (enH ) of N-carbobesgsxyn([err]) I euci ne et hyl ester,
320 m ¥f pthanol, 1069l (zee)4 g (- —20 3§30fmI8% hydr azi ne hydrate and 0.5
n  of acetjc aC| d arg l’f‘ﬁ Ogenzox E bl ﬁ@dmngrrper ature for 48 hours and theén
evapor at edito Brynes e re5| 6’ washed wi th water and 10
extractgd Wth ether. After aoratlon of the ether, an oi | 15 is left
whi ch il§ dried under strong va g& Yl gl 12. 3 theoreti cal
c
yield: 27.9 g) of a product wh tsNat ?‘ Af ?‘é“z'/%g
recrystal li sation (propyl ene oxi de hept an f2 1]1) - M =[fkkis & Thi S
product is{ not anal yticall y pure. and i teykShuged as such 25 20
-[err] 3,240-3,340 [err '
20 vCH:(S:H (benzene) mel, 050 [err] - vCO (am de) 1, 650
[err] <7 vGO (carbobenz@ky)g (——) of N-larbbBérzdxgr(ey) Iejeirk erhyl] estef, (320 Ind b Rchanol
([err]) lagucyl]-[err]- [Szio?i 8@ 0-2' -furyl acryl i dene] -hydrazine :
204 g (-——;—-':20 g) of 989, hydrazine hydratc and 0.5 ml of acetic acid are left at
. ambient temperature for 48 hours and then evaporated to dryness. The residue is
15 washed with water and extracted with cther. After evaporation of ‘the ether, an oil ‘15
is left which is dried under strong vacuum. The yield is 12.3 g=44.2%, (theorctical
yield: 27.9 g) of a product which melts at 104—105° C. “After recrystalhsatxon
(propylene oxide-heptane [2:1]), Mp=105—108° C.
This product is not analytically pure and it is used as such.
25 20 — wNH, 3,240—3,340 cm—*
— vCH=CH (benzene) 3,050 cm—?
~— vCO (amide) 1,650 cm—?
~— vCO (carbobenzoxy) 1,730 cm™ .
c) N‘-[carbobcnz?xy (x£) leucyl}-N2-[ S-nitro-2'-furylacrylidene}-hydrazine
mo. ’
25 To 14 g (-—-(-)—-=l3.96 g) of carbobenzoxy (=) leucyl hydrazide in 80 mi of 25
mol '
methanol are added 8.4 g (-—6-#) of 5-nitro-2-fury! acrolein in 84 ml of tetrahydro-
furan. Crystals are produced before the addition is completed. Heatmg under reflux
takes place for one hour, followed by concentration to half volume. At ambient
temperature, ether is added, cooling takes place and there are obrained 10.9 g
30 [yield=88%, (theoretical yleld 12.4 g)] of yellow solid, Mp= 142-—-145° C. 30
o After recryswullisation (ethanal) Mp=145.5—146° C.
30
. Analys;s:
C% HY% N%
Calculated: 58.87 564 13.08
35 Found: 5875 5.71 13.12 35
— vNH 3,320 cm™!
- vCO 1,690 cm—?
— vNO, 1,520—1,550 cm™—?

i
i

20



25 To 14 g ([err]=13.96 g) of car bobenzoxy ([err]) | eucyl
hydrazide in 80 m of 25 methanol are added 8.4 g ([err]#) of
5-nitro-2-furyl acrolein in 84 .M of fnfrahy_d.r_e_,__f—trr—a-n— Crystals are

pr .educed -bef or e-t-he-addi t-i-on-i-s- -completed.-~Heat+ ng- under- -+-ef ux-t-akes-place-
ifor one hour, followed by concentration to half volune. At anbient
tenperature, ether is added, cooling takes place and there are obtained

110.9 g 30 [yield= 88% (theoretical yield: 12.4 g)] of yellow solid,
Mp=[err] C. . 30. After recrystgggzrzggtron (ethanol) Mp=[err] CLM;%O
Anal ysi s:12Con  Hoo Ne4 Cal cul ated. 58.8 13.-08-35 Fou 13
!58.75 5.71 13.12 Example 9. 35 - VNH
13, 320 [err] - vOOIN™(2-thenogl) () leueyl]-N*[5"-gitrg @b Tyrdpepyjidenc-fydgapipe.
1,520-1,550 [err] 12 1, 367, 203
112 13 Exanple 9. [err][l?[’ix(cg/c't'henoyl) ([err]) Ieucyl] [err]
I[5"-nitro-2"-furyl acrylidene -hydra& i ne CH3 [err] M =404.43 a)

’N— (2-thenoyl) ([err]) |eugi r]_@t 269.34 15 Method A- 5
;Starting fromthe free ani §?”$'r CHI§8F'T Bvﬁ” é‘fﬁ 8P2i ons of Exanple 4,
‘with a yield of 67.6%%&2$%&duct i s obtained which #¥¥?s, [err] =[err]

:'C., and then solidifies, M=[err] C 10 Met hod B- :

;10 20 St arti ngaﬁrNHQZt-th@oﬁl}/CE:mEhdu&reﬂﬂ&sﬁf ([err]) leucine ethyl ester.

iFol 'owi ng the condi- tions of Exanple 4, with a yieId of 89.4% thereis 10
obtained a white solid of Mewfere); C ; the produ%t 0s ils, [err]=[err]

C. Chrondt ography in vgpoyr phase: 15 . hghtos %col um=S. E. 3@

T=[err] C; [err]=50 c ¥ T1 FONHOE-1C@2F2H51 00% - 269,34 15 - VvNH

3,300 [err] vCH=CH (thiophene) 3,100 [err ] vCO (s
1,720 [er 1 D) e AL- [N -(2" -thenoyl) ([err]) I eucyI ] - hydrazi de: 25 20

[err] 20 30

Starting from the free amino ester. Following the conditions of Example 4, with
| a yield of 67.6%,, a product is obtained which distils, Bp, 1,=133—136° C,, and then
solidifies, Mp=62—64° C.

5 10 Method B— ' 10 20
Starting from the hydrochforide of (=) leucine ethyl ester. Following the condi-
tions of Examiple 4, with a yield of 89.4%,, there is obtained a white solid of Mp=
. 66—67° C.; the product distils, Bp, y=135~137° C.
“ Chromatography in vapour phase:
15 _. V.P.C. (column=S8.E. 30; T=215° C.; H,=50 cc/min): purity = 100%, 15
4
; ~— vNH 3,300 cm™
2 ~— vCH=CH (thiophene) 3,100 cm™
d — vCO 1,720 cm—?
b) N'-[N’-{2'-thenoyl) (=) leucyl]-hydrazide:
3
CH3~?H—CH3 CiyHyN302S
20 CHp 20
2: M=255.33
_ [[s ]l—CONH- H—CONH~NH2 :
: mol 30
The following are left at ambient temperature for 48 hours: 13.5 g (——=
20
mol
13.45 g) of N-2-thenoyl (=) leucine ethyl ester, 220 ml of ethanol, 10.2 g (=
5
10 g) of NH.—NH.. 98°/, H,0O and 0.5 ml of acetic acid. By evaporation to dryness,
an oily residue is obtained which, when ether is added, crystailises, yielding 10 g=79%, 35

25 (theoretical yield: 12.7 g) of a solid melting at 145—147° C. After recrystallisation .25
(ethanol) Mp=146—147° C.

Analysis:
C4 HY% NY%  S%
Calculated: 51.75 671 1646 12.96

30 Found: 51.78 6.65 16.40 12.59 30
— +NH 3,200 cm™*
— vCH=CH (thiophene) 3,120 cm™?
— vCO 1,660 cn!

vC—N 1,370 cm™



The followng are left at anmbient tenperature for 48 hours: 13.5 g ([err]=
13.45 g) of N 2-thenoyl ([err])Ieucr ne ethyl ester, 220 ml of ethanol, 10.2

Oz 2O gyt ace%ke—aekd—-By evaporation to

dryness,i an orIy resrdue |s obtarned whi ch, when ether is added,

crystailrses yi el ding 10 g=79% 35 25 (theoretical . yield: 12.7

g) of a solrﬂ melting at 145-147 C. After recrystallisation .25 (ethanol)
Mp=[err]} C. Anal ysis: C% Ho  N% S% Cal cul ated: 51.75 6.71

16 482 12.96330 . Found $Bk778 6.65 16.40 12.59 13

g?lz‘é'\"["q[”] oo ®)  N*-IN'-(2-thencyl) 543 guc'yr‘?rﬁ]qs%xggi?i‘;up})-ac %B{{‘ﬁﬁ@dmzme:

1,370 [err] 13 Followmg thc ccndmons of Example 8 and starting with 6.4 g (J-r36=76,33%

13 ¢) err] g2'-the

| eucyl ] - [err] [(5’

Mi Y éz’émo ﬂ”&'@ﬁ fien F“éﬁz‘i”ﬁ@ ’ffb‘]‘ Fe5vii e >t he
condi ti (pns f '%rag) ﬂe%“ "" P
[err]-[IN - theng} nac(t[feﬂ]), Mid{Mls ’fter atr ng under ref?ux
for 2 hDurs concent Thatsecomt cmor&aejkrilhumhu:mcma:d;dryn s @8 lgef pradide, dtprsioal! i si ng
at anbi ent tenper ¥¥Ce Yiekl 6.8 E~67t5%8ﬂe=°r€5¢abmlér kfb]dg)aAfthrgm’se&ltsat@ﬂ fgm5 g of. a
yel | ow $olid, I\/p-’”’[ﬂé"‘r"?l Mp=1945375193° 5 second cut of 2.7 g of yellow :
solid, M -lo[err]A,ngs,;l'he second cut, recrystallised from nmethanol, vyiel der .
1.3 g ot product, M =193- [ey] B YNetd $.8 g=67.5% (theoreti cal yi el d:
10.1 g)§ After reclr_glq%m‘lségﬁ@n 498011386t ol | Mp = [err] C 10

g . ound: - Npoo

Anal y8i : C% 0 BICHPCll A%d: 53.46  4.98 13.86  7.92
Found:  — WNH 53.58340 5m@l 13.79 - 8.00 - VNH

3,340 [brrjisis — vCO (comf@Rxefl L ON; ugatlgﬁd() cm— 1,640 [err] 5
15 - vpo 4990 ForY | [err]

y1, 520- 1} 540 [err]"E’ygﬁ‘ple 10. [err] [lﬁzo‘chr“’ﬂo‘ﬁenzoxy ([err]) seryl] [err]
1[5 -nitfo-2'-furylacrylidene] -hydrazi ggmpR0Oo.

[err] N*-[N’-carbobenzoxy (=23 Gerii-N4 %'+ 1350 X Quigladrilidéne ] -Hydrine:

N—cazﬁ benzoxy () seryl hydrazine are dissolved in 200 M of tepid

met h . &7 g ([err]) @_ ey I |lE i1 M of
-tetrahygdro- furan are add ngbgégﬁ%cgr%%ﬁeagfg[cgrr? CGBAfter heat i ng 20
under riflux for 2 hours, concentrati®®to a thir doesfeveome initial vol ume,
addi ti on of ether and after one night 25 in_thewredrigerator, there
are rgt ai ned 10.8 g=67.394 (theoretical yield=16 g) of a- 25 product

mel t at [err] C xé\fgt(er__rqe-:)c(rfmaﬁrkobeniﬁpl(m) 51 RARGHY are NRIvE ol 206-mt 20

mol
of tepid methanol. 6.7 g (——) of 5-nitro-2-furyl acrolein in 51 ml of tetrahydro-
' 25

furan are added at a temperature of 50° C. After heating under reflux for 2 hours,
concentration o a third of the initial volume, addition of ether and after one night
25 in the refrigerator, there are obtained 10.8 g=67.5%, (theoretical yield=16 g) of a 25

20 product melting at 150—151° C. After recrystallisation (ethanol), Mp=151—152° C,
Analysis: ’
C% HY% N% _
Calculated: 5§3.73 4.50 13.93 :
30 Found: 53.90 4.67 13.98 ) 30
— vNH 3,420 cm™*
— vCO 1,700—1,730 cm™!
— wWNO, 1,560 cm™?
Example 11. '
25 | 35 N'-[5'-nitro-2'-thenoyl ] -N2- [ 5”-nitro-2"'- furylacryhdenc] -hydrazine: 35
s Cy2HgN,O0gS
NOp —U—corm—-m CH—CH=CH—U~N02 M= 336.27
30 a) Ethyl-5-nitro-2-thiophene carboxylate:

: R C7H7NO,S
NOz-UCOOCzHS *

M= 20118

R N AR G R T F A0 Y BTSSR R SR e AR RTINSV U Ao TR e S RS R

=19 g, Prgh RN e, A T g o Y VI Rt s TR e M e T G e e T T
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Anal ysis: C% H% N% Cal cul ated: 53.73 4.50 13.93 30

Found: 53.90 4.67 13.98

30 - VNH L 3-420-ferr

]2‘{’*760 1 730 mr] _[er,.r] -t A @S At i 2o L3 s ’i,“560[erT]*~Exanp+*e“'“i~3:~-'~-=~~~~
5 35

err]-[5 -nitro-2'-thenoyl] [err]-[5"-ni
35. [err] 30 a) Ethyl -
flerr] M 201.18 -

14

re dissolved in 85 10 ol of absolute et
drochloric acid t&* 8
Siat ur ati-on,

t lhe and ofi QF R0t Wdnol. BY SRQM e |

sol i d resi duelingSsoleiah

lZe7y| el5d is 88 “‘;% g%a WW

err]-(5 -nitro-2

ell

A

Nlth | -ni tro-2-thimphene car box |ate._b) 6.3°¢

{{err]=6.25 g) B fairri: ‘P’Sphe’i‘ﬁ fafl??x@“c 0 he ("‘“z‘ﬂqeﬁogfl NbdiaZ de are

gg ssolved in 100 m of dry tetrahydrofuran. 5. é t 001 10 30
55 g) o#05-nj tthieoeyﬂ—lfydfayihc ae rdissedied in NOG i Bt dSf tet:@wrammdrﬂé yr@n—afe adggd. 10

;leat I ng under fsisléée;tf Iﬁfece for Onenéllg;éfgga%d Pfég m nut es Hgﬂt er

tarting the he% yqn Y}‘ a8

guction-filtere sm&h@dcdm Hect °Dewn°“r § oA LE5bn SRPEL S mﬁlgﬁ&\ ¢ h@éﬁ? 9 g

ield 70% t heordeed (Rhkre \arcedbeiined 7. 92g g,)lexcofro‘;a—mebﬂem ﬁéid—u 2 g) 604 pelowf '

_[ err] solid of Mp=235—236° C. 1s 15
ecrystal lisati hﬁ;@ﬁ?‘ﬁ“ﬂ'f”ﬁéf"ﬁ?l dipgthyaformeridecsley aves, B8 meHS R | ng poi nt
hchanged. Anal ysi s:® % H% N% S% 20 . Calculated: 42.85

£ 40 16 66 9.4dysis: 20 Found:

. 87 09,7 16.5 C% HY% NY% 8%
16 Infra-féd spectf da‘f"err%_ﬁog‘;‘; ig‘;g 35435 1,650 [err] CGNO, 20
1 560 [err] 25 1,630 [err] 15
2%:5 Infm;red spectrum: 1,650 .
C—NO, 1,560 cm—*
g 25 C=N— 1,630 cm™ - 25
|| I 1,030—1,075 cm™ 20
i X
' _
I Example 12.
l'_ N*-[(2'-thenoyl) Nor (=-)leucyl]-N2- [5” -nitro-2”-furylacrylidene]-hydrazine.
| CHj3 25
{CHp)3
: U— CONH~CH~CONH~N=CH-CH=CH —U_noz
CigHzoN405S M =404.43
i 30 a) Nor (=) leucine ethyl ester: . 30 30
f CH,
b |
(CH,)s
NH,—CH—CO,C.H;
CH,,NO, M=159.22
mot
66 g (——) of Nor (=) leucine are suspended in 375 ml of absolute ethanol.
2
Hydrochloric acid gas is introduced into the mixture at boiling point for 6 hours (until
35 saturation is reached). The substance is evaporated to dryness and then the treatment 35

1,367,203

tro-2"-furyl acryli dene] - hydrazi ne:
5-nitro-2-thiophene carboxyl at e:
1, 367, 2031

facid 15

hanol . A stream of gaseous

1731 &hob-nimiopisns Fgealis it R FivaveR b Shoi nt of

ub chgtfc)ﬁgﬁcsﬁxdt @léﬁx?edm) %@r @Qd t hen

edthwipbilk & sS@atishlakd arshkRal Bvapahdohi o @rynbs | t
S sucti on; fil téﬁkécblﬁﬁdndmlsmén splidt fysidya tiswashedfwithra shdipin

arbpmseluame obt al ned

h A
lfgs/géﬁot 3:{;?1 ggr'@g,]egﬁ P %e yxe! is gs’é} r] C and
' Thh mm&’tn)tfcfwmfe&zﬂ)d@dmﬁdeprs qpaied bh eab@@Ciyingndyil azi ne

is repeated with fresh ethanol. After again being evaporated to dryness, the crude :
hydrochloride is treated with chloroform, saturated with NH,. By disillation, there are ,



1,030-1,075 [err] 20
Exanple 12. [err]- [(2'-thenoyl) Nor ([err])leucyl] -[err]-

[ 5" - ni +-r-0- 2"—turytacryti-dene}—hydrazinme—25 [erri—— M=
404.43 30 | - a) Nor ([err]) leucine ethyl ester:

30 [err] M{159.22 66 g ([err]) of Nor. ([err]) leucine are suspended in 375
m__of alsol ut'gset hanol . Hydrochl oric aci d1gé%208s i ntroduced into_the 15

m xture at {boiTimg o hour s, (U 3B, = 102156t HI. 3
regched). The substé%(‘:i{e;ggisgz RE iur@f)gs pqtuiﬁlr yng%‘é g)%d l?ﬁeﬁ "t m dm amn 35

IS repeat e«E with fresh et hanol After agai n bei ng evapor at ed to dryness
tﬂ@ crude hydrochl ogadleisi s treated with chloroform saturated with NH, . By
di;si | l ation, there are 1, 367%6203H% N%

153.70bt ai sed 38.7 g of %l 3ty %3& igig Q&'é_()f [err] =[err] . C.; after 5

ré&distillation [err] [.ﬁ\ﬁ_f C% H%
N% 5 Calanil at ed 60. 34 maca{ex 8 80 Found: 60. 30
10.80 8.%5 [err] Cc C 33003400'[err] 0 .

1,470 [err] 10 b) (WeZ -thenoyl) ;\g{% [err])leucine ethyl ester:

10 [err] M= 269.34 15.9 ([err]) of err])leucine ethyl ester are

dissolved in 0 m pf QEYeidEnGR)-NEF cRicineemfiedre are introduced 14.7 g (-
147 65 g)%of 2-thiophene carboxylic acid chloride. The mixture is left for
ong hour at anbient tenperature and f'hen it is poured |nto i ced water. The

oid, which forms quickly cry | i sedgHFhere are obtai n@lo™¥ 24 g of a
| *ght yel Iow product with a Fony-PotMmt2isf [err] C,ywhdghy,a yield of
80" 7% gthﬁeoretr cal yield=26.9). After recrystallisation (ethyl acetate),
the melting point is [err] &l 20 Analysis: % HY% NY%
S% Cal cul gted: .57.97 159% (L-i—-) of NpO (] leudy qieyligsepr are dissolvedsin, 591“‘ of W@Z‘es 5.21
12.01 [erri] NH 3, 340 Llerr] CH =CH :
3,100 [err] CO (esﬁlﬁ&lfter]thczggre iftkddbced 14.7 g (—-—-= 14 65 g) of 2-thiophene carboxyhc
25 CO 44cdnj ugat ed =1,640 [err] am de) [ernp C= 1,031
[err] and 740 {scglr qr‘llorxg@ The mixture is left for one hour at ambrent temperature and then it
' , 15 pourcd into iced water. The oil which forms quxddy cryetalhses There are obtained {5
24 g of a light yellow product with a melting point of 80—81° C., with a yield of
80.7%, (theoretical yield=26.9 g). After recrystallisation (ethyl acctate), the melting
point is §1-—82° C. :
25 .
- Analysis: o . -
20 C% HY% NY% 5% S o 20
Calculated: 5797 7.11 5.20 11.90 :
Found: 5791 7.2 521 1201
vy NH _ 3,340 cm™
CH=CH = 3,100 cm™
25 ~Ng~ CO (ester)= 1,760 cm™? : 25
CO (conjugated = 1,640 cm™
amide)
" ” C=C 1,031 cm™
s and 740 cm™
30 o
30 ¢) Ni-[(2'-thenoyl) Nor (=) leucyl]-hydrazide. 30
CH3
(CH2)3 '
l[ :ﬂ—CONH—-éH-CONH—NHz
C11HigN3028 ' M = 255.33
mol " R ' '
13.5 g (——=13.45 g) of N'-[2-thenoyl]-Nor-(=) leucine cthyl ester, 20 ml
20
' mol '
35 of isopropancl, 10.2 g (——5--= 10 g) of NH,~NH,.H,0 (98%) and 0.5 ml of
acetic acid are heated under reflux for 5 hours. The crude reaction mixture with

T o o o, | TRV S 4t v gt T e 4 1 gy g, 21 TS v 1 N Y 8 T R T T R TR S v ol s pen e e e e N e e e D et e pme gy



30 c) [err]- [(2' -thenoyl) Nor ([err]) leucyl]-hydrazide.
30 [err] M= 255.33 13.5 g ([err] = 13.45 g) of
[err]-[2-thenoyl]-Nor-([err]) leucine—ethyl esters—20 m 20 35

of isopropanol , 10, 2: (Ler r] =.10.9). of [err]...lerr]...(98%. and. 0. 5.0l _0f . ..

S.idcetic acid are heat ed under refl ux for 5 hours. The crude reaction

m xture with 16 1, 367, 203

16 17 addi tion of ether yields 11.5 g of white crystals with a
I'ting point of [err] C. Yield=[err] (theoretical yield=12.8 g). After

recrystall ggati on (i sopropanol), the niBb1i0dg point is [err] C Analysil¥ 5

% H% 74 1ds.11.5 g of white crystals with a melting point of 116—118° C.
5 Cal cul at ed: 3398"/ (gi%‘l-? l;':etisc ¥ wfé %rgs:f:eylrecrysm]l:ﬁa%xgn (isopropanol), the -
5 Found: 5]me7ti?1gp01ét. 2718847 12.54 vNH 3, 300
err] (a single peak) CO (conjugated) 1,640 [err] 10 CO..-
Deabyssd:

1670[err o 10 d) [err]5
[(2' -thenoyl) - Nor- (da@mgtla Isqel;fpyl(ff [lg(g] 125{55" nitro-2"furyl acrylidene]
fhydrazine: 8.5 g (Foart]) 50777 ed.69 -1642' Jz:henoyl) Nor-([err])

f eucyl ] - hydrazid n 180 m of 300 e 30 net hanol and 5.6 g
{[err]) of 5- mt%é{ Ix)Héa |y acr ol ﬁﬂ_,Sé" A Pea et r ahydrof uran 30 are

heat ed undgr ref Iqu( ?1ou rs. 15&5@,5—:concentrat| on to half volunme, thgre
are 15 obt ai ned in two cuts: Ig product of nelting point [err]
¢, yield=57. S%d)ls‘f‘([t(hébqﬂ@tl) ~Net- (%) ?P@H 23[54f11'€§;9 2"ty lpcaylidpne] -Avfirazier yst al | i sed

;\\rllmafssf gt hgg acet at8e5) g Erﬁ )nﬁl f{l ?& 91%0915 No? (Lﬁp}'éllcyl?hyﬁ%cfehn gﬁ@%p&s' tion).

20 Cal cul ated: 53. 46 4 98 nbB.86 7.92 Found: 53.44 5.01 13.79
7.86 Infra-red sprikanel avd S[Geg r(]—hD-IOf 5-nitro-2-furyl acrolein in 56 g b Erphydrofurans

lerr] CO (conjug Q@Ej d f ‘l &' lt to_ half th .
35 1,620 [18rr] 101&% Rivd X AN et ﬁ?iraEl e B Lot B 3 erﬁaszryl i dgne]

-[err]- (N'-car boln:emmkyaldﬂm yros - hydr azi ne: l err] 30 M
=478. 44 After being recrymlhsed thce (e yl acetate the melting point is 200-—-201 C
9 {with decomposition).
3
%j Analysis: ' ,
3 20 C% HY% NY% 8% . 20
Calculated: 53.46 4.98 13.85 792
g Found: 5344 5.01 1379 7.86
? Infra-red spectrum:
¥ vy NH 3,300 cm™ : _ o
3 25 y CO (conjugated) 1,640 cm™ - 25
1,630 cm
! ] 1,020 cm—t
: . | Example 13.
, . N'-[$’-nitro-2'-furylacrylidene}-N2- [(‘J"-carbobenzoxy) (+) tyrosyl]-hydrazme
No.z—ﬂ\-:u- CH=CH~CH=N—=NH~CO~EH-NHOCOCH; —Q
: CH: .
. 30 2 S 30
. Ca4H22N,07 H . M=478.44 -
‘ mol

At 70° C,, 11 g (——=10.97 g) of (N"-carbobenzoxy (=) tyrosyl)-hydrazide
30

mol !
are dissolved in 180 ml of ethylene glycol and then 5.6 g (——) of 5-nitro-2-furyl
30

acrolein in 56 ml of tetrahydrofuran are introduced at a teraperature of 60° C. Heating

takes place for 2 hours at 60° C. and then water is added until clouding occurs. There

i 35 is obtained an impure yellow solid, which is separated by filtering with suction. 16.3 3
: g of product (theoretical yicld=16.1 g) are obtained with a melting point of 123.—125°

C. After recrystallisation from 150 ml of methanol, a product with a2 melting point of
182—183° C. is obtained in a yield of 9.1 g=56.5%, (theoretical yield=16.1 g)

After a sccond recrystallisation from methanol, the melting point is 184—185° C,

17

10

15

20

1~
.



At 700 C.,

tyrosyl) -

et hyl ene

t akes pl

11 g ([err]=10.97 g) of (N'-carbobenzoxy ([err])
hydr azi de 20 30 are dissolved in 180 m of
f 5-nitre—2—+furyl 30 acrolein in 56

ce for 2 hours at [err] C and then water is added until clouding

m of teérahydrofuran are |ntroduced at a tenperature of [err] C Heat i ng

occurs herje 35 is obtained an inpure yellow solid, which is

seQarased by filtering with suction. 1§37 03°. 9 of product (theoretical
o i el d= 186. L@.M%@HMW . 17

theecrystal | i sati ommﬂymm 150 of methanol, a product with a nelting point
of [err]} Ciis obtai /Lel dHGf 39%1 g=56.5% (theoretical yield=16.1
g). After a second Eﬁgﬁv’gt ag iosafﬁ6 n 6om nmet hanol, the nelting point is

[err] €. 1, 367, 203 .

17 Analyisi sg C% yOBD  3.005-Gabe uhat @adie) 60.24 ~4.64 11.70 Found: >
60.20 i4.63 11. 66 3,240 %O’ C1)6%6“0 c87600- 3, 400 [err] (large) .

5 NH 3, 240 %10 40‘1‘ 5 FP20LSS0EmA0 [err] [err] =

1,520- 1,550 [err] (c r tben}%xy) [err](C—C) 1,015-1,075 [err] 10

[err] jgNi-2' -furoy] ([erj§]iC+@) beysI+1,075 emT’] - [5"- nitro-2"-furylacrylidene]:
- hydr azitne. 10 [erro[err] _ M= 438.38 a) .
N-2' -fudoyl ([err]) tyrosine methyl ester: [err] i
oM 289. 2‘? [esr] 25 ‘Example 14. 10
CH2 15 Bet WEelN'Refuroy] Ghdl tyepsgl] N>~ [E’-pltr23"-2urgaC()ﬂlé¢n¢]] -mARzid6 g) of a

hydroccvg]orl de of tyrosine . 15 nethyl ester are dissolved in 100 m of
at er ich contain 33.5 g rrl) .0 Wi e ﬁtlrrlng, fhere are

«Si mul taneously added: 13 g ([erc{o}‘% ?gfgofther"o;% Ho cra-or%e and 8.5 g (-) of
vlerr]gs En 85 m of water. Heating fdkes pl ace at 10 [err] C for one hour,
the progluct is agglonerated and i lidifies when the 20 heating 1is
Ctermnated. After filtering wi suction -and washing wth 20
wat er, &here are obt ai ned208¥®7g ofeHa sl ightly col ouxedismsoduct which has a
mel tingt point of [err] C, the yield being 85.4% (theoretical yield 28.9
g). Abter recrystapl NiZatroyd =) etrévink mewbgiteatre+t r aces of hexane), .the nelting
point is raised to [err] C 25 Anal ysi s: _
25 35 Ci5N1sNOg C% HY% N% Cail-easlzat ed:

4. 84
3 [_]'CO'-NH-CH —CO2CH;y
25 | ' CH2

62. 29 5.22

OH

' Inol
15 Between 0° and +5° C, 23.2 g (———=23.16 g) of a hydrochloride of tyrosine 15
_ 10

: mol
methyl ester are dissolved in 100 ml of water which contain 33.5 g (—-0—-—) of
' : 1

30 .
mol .

NaHCO,. While stirring, there are simultaneously added: 13 g (——) of furoyl
10 :

mol
chloride and 8.5 g (
10

) of NaHCOQ,, in 85 ml of water. Heating takes place at

50° C. for one hour, the product is agglomerated and it solidifies when the
20 heating is  terminated. After filtening with suction and washing with 20
water, there arc obtained 24.6 g of a slightdly coloured product which has a
melting point of 117—119° C,, the yield being 85.4%, (theoretical yield 28.9 g).
After recrystallisation (ethyl acciate--traces of hexane), the melting point is raised
to 123—125° C.

25 Analysis :

35 C%
Calculated: 62.29 522 4.84
Found: 62.24 520 4.77

OH 3,680—3,400 cm™* (large)
30 , CO (ester) 1,740 cm™
CO (amide 1,640 cm™
conjugated)

HY, N, - 25

745 cm™
880 cn™ 30
1,020 cm—!

R CO.CH, 1,170 cm™*




Found: 62. 24 5. 20 4. 77 OH 3,680-3,400 [err] (large)

745 [err] CO (ester) 1,740 [err] 880 [err]

30_CO_.. (amide 1,640 [err] 1-020-fer+} conjugated) R
[er.r] Sl siie e e e _.._,,I. .170 [e.r FT © et b ,- _~8_.,.,..\-....-.-.;.._..5-.-;_ TR U SO O PO S PP
1,367,203 18 b) [err]-[N-2"-furoyl
([err]) tyrosyl]- hydrazrde. [err] M= 289.28 The following are left at

~anbi'ent tenperature for 48 hours: 14.5 g ([err]#) of Nfuroyl ([err])

‘tyrosine nmethyl ester in 220 mi of alcohal (to be made tepid for 5
d¥&ssoiving purposes) 10 2 g ¥i%20%-10 g) of [err] 98% [err]®and i9

é) 5m of b) Ni- [NSZ'QQ,QW(Q-)&%Q;] ]@ﬁﬁagm li sati on occurs and, after bei ng

keft for a short time in the refrigera- tor and addi ng et her, there are

qut ai ned by suction-filtering 1@. Zii of whrte Froduct yi el d=70. 6%

%theoretical yi el d=14.45 @), wit ﬁ&“ ht of [err] C After

ecrystallrsatron from et hanol, the nel ng point is [err] C 10

Anal ysi s: 15 - 289.29
10 O 196 N Cal cul at UM% 15 5 20NA4 52 FoundP9% 55 10 5. 30
14.48 v OH= 3, 60 3 400 [err] 15 NH:

300 [err] CO (conjugate er r]m"[ -2' -furoyl
([err]) tyrosyl]- & #"f"w"[bS“’ hildft o aZ“b“’PUFe?’P%f?:‘PS‘?I [”d%%g‘i“’%%f%
10 At the tenpgf i@ of) Eﬁd’sfnl ngthyl &ttr & sho(huesrddilol @fo Hebrhdak 'te]?: | fo2' - fur oyl
(%[err] tyrosyll- 20 20 hydr agdlde are di ssolved in 320 ml of ethylene
glycol. A a tdimpeinatpuipeses)olist gt(han =[@e} pf NHo—H, . 74 He0 @adep-p jt obf 5

g-nitro-2-fury crol h ced
vl o ArY bR Ul i, SR BL VO e bERERIST, |
evapor at ed undaﬂdvammmmdayeuéal IytcmrtrmgS\gr)thmsmaﬁdtmg p(oﬁlt fof IDgH-17)° and after

shing wit h wafterrecrgtaliieqtipmigprs shanel, thgmelting pojngis §&parH6EE whi ch has a nel ting
pe0| nt of ({err] % Jfter recrystallisation (water- 25 dinethylformam qg

4 1), Mp=[err] yi el d=¢2, 4 gph7%<, (theoretical yield = 21.6 g).
nal ysis: C% HYbQCBaB@d: 5812 s2lalssal ated: 57.55  4.13 12.77
30 Found: 57Fgal: 4, 5840 123‘?91'{4érr] H 3,540 [err] (sharp)
CO: 1,680 [err] 340 300 [err] L
iCO (conwgatedgm— 1,650 [err] G 20 [err] ' 15
=1,020 [err] 1, OGO(cbxﬁﬁg“aied) 35653&:11—1 _
750 [err] . , .
: c) N-[N’-2-furoyl () tyrosyl]-N2-[5"nitro-2”-furylacrylidene]-hydrazine: 10

. mol '
At the temperature of 60° C., 14.5 g (——3f) of N*-[N’-2'-furoyl (+ tyrosyl]-
20

20 hydrazide are dissolved in 320 ml of ethylene glycol. At a temperature lower than 60° 20 15
mol

C,84¢g ( )} of 5-nitro-2-furyl acrolein in 84 m! of tetrahydrofuran are introduced

thereinto. After heating at 80° C. for 4 hours, the tetrahydrofuran is evaporated under
vacuum.
By filtering with suction (difficult) and after washing with water, a yellow solid 20
25 is separated which has a melting point of 192-—194° C. After recrystallisation (water- 25
dimethylformamide 1:1), Mp=229--230° C, yield=12.4 g=57% (theoretical
yield =21.6 g).

Analysis:
C% HY% N S .
1 , 30 _ Calculated: 57.55 4.13 12.77 ' - 30
3 ; Found: 57.53 414 1279 .
y OH 3,540 cm? (sharp) CO= 1,680 cm™!
NH 3,300 cm? CO (conjugated)= 1,650 com™
CH=CH 3,120 cm— =1,020 cm™—
. 35 0 1,080 cm™ 35
' 0 750 cm™
880 cm™




880 [err] 25 1, 367, 203 19
Exanple 15. [err]- [N -(5 -nitro-2'-thenoyl ([err]) phenylalanyl]-[err]-
[5"-nitro-2"-furylacrylidenel - ihydrazine. [err—M=483.45 5 a) N
[5'nitro§27-thenoyl] ([err])phenyl al ani ne ethyl ester:

5 [err] 348.37 10 19.3 g ([err]#). of ([err]) phenyl alanine ethyl ester
are di'ss ed in 150 M of pyridine. 19.2 g ([err]=19.15 g) of

nitr Zf ﬁhenoyl chloride are added I?éf%}%l portions. After stirring at
—a-ﬁ‘b-i—eﬂ-& ttiend@rature for _one hour..cool B iced ma_t__gp_r__jrg_;______t,j_l,_t_g_;__ilg]g
wi t h suct{i on and washing with water, tb;&mplease isolated 29 g of a product

10 having a mel ti Y-Pi(Htnitef2"{denay} (€) phesiylalanyd] -Ni- &1 chited-2"8iryBoyliqepdieor et i cal
yield= 34.8 g). After recrystal l'i satl orYERzR et hanol, the nelting point is

[err] C. {20 Anal y 15 C% H% N%
S% ;_ CONH~CH~CONH~N= cn—cﬂ@n@' wted: 55.16

4.63 8.i04 9. 20 Found: §5 18 CI4 59 8.02 9922 r “v NH

3,300 [ernr] [err] : 1,560 B rr] CO (ester) 1, 740-1, 750
[err] (split up) 25 20 CO( | ugat ed ami de) 1,630 [err]

%()') b) [éar rl- [N - (5 -ni 887013 henoy®y ([err]) pheny alsasyl ] -hydrazide:
err] M=334. 34 30 '

ferr] 35:2058 g (h rn][)Sn@xfonhenS, ketyrpBendi atdnh@ OB leder( [ €r 1] ) phenyl al anin
le%hyl ester "are d|§- ljfE )pan%75 m&g%{et et rahydr of uran and 175%m

net hamnol . 9.2 g ([err] 99) %ms of 98% hydrazi ne hydrate in
a0l utiontin 30 M of nethanol are # tavehgsed, sjvewl y at anbi ent
uttenper atyre (in about 1 hour). The sol ut| on |§Hﬂ eft at anbient tenperature

for 48 heurs and is then heated under refl ux 1 hour. After
concentration to half volunge %jgowed by ad et her, there is isolated a
first gyt of 11 g of yeIIowEB d 20 =348

1, 367, 208 20 of nelting poi nt

[err] C. tand asecog cum°6f 3.4 9 éellow r oduct of It| 5% oi nt =
[err] C iAfter r ecr3 %eﬁl ioséﬂ Bfn("o? pfeﬁ ajaping g‘ylf?sgﬁf%% ) Raffol |
: mol
18 pyridine. 19.2 g (——=19.15 g) of 5-nitro-2-thenoyl chloride are added in small
10
, portions. After stirring at ambient temperature for one hour, cooling in iced water,
Y10 filtering with suction and washing with water, there are isclated 29 g of a product 10
i having a melting point of 150—~-151° C., with a yield of 83.5%, (theoretical yield= :
: _ 34.8 g).
- . After recrystallisation from ethanol, the melting point is 150—151° C.
° 2 | Analysis: . ) '
15 C% ~ HY% NY% 8% 15
3 Calculated: 55.16 4.63 8.04 9.20 .
- Found: 55.18 459 8.02 922
. _
v NH 3,300 cm™ C—NO; 1,560 cm™
{ CO (ester) 1 740—1,750 cm™? (split up)
: 25 20 CO (conjugated armde) 1 630 em™? S - 20
b) N'-[N’-(5'-nitro-2'-thenoyl) (+) phenylalanyl ] -hydrazide: '
C. . H;,N,O,S M=334.34
30 | _ NOZ—U—CONH—-(I:H—CONH—NHZ
. ' ] : CHp ‘
35 ~ mol
208 g ( ) of N-(5'-nitro-2’-theonyl) (=£) phenyl alanine ethyl ester are dis-
16.7 . :
mol
25 solved in 175 ml of tetrahydrofuran and 175 ml of methanol. 9.2 g (——-———9 g) 25
5.55

of 98°%, hydranne hydrate in solution in 30 mi of methanol are then introduced slowly
at ambient temperature (in about 1 hour). The solution is left at ambient temperature
for 48 hours and is then heated under rcflux for 1 hour. After concentration to balf
volume, followed by adding cther, there is isolated a first cut of 11 g of yeliow product




g, yield=40% (theoretical yield=20 g) of yellow product of M=206-208- C

are obtained, and followi ng a second recrystallisation fromethanol, the
melting pointis5— —Jer+r}-E—rur ———

5-8 Anal yst-s:C% HWG Nob-S%-Cat-cut-at-ed: 50729 -4::20 16+ 76 9."6L “Found: -~
50. 27 4.18 16.79 9.64 10 -~ c) [err]-[N-(5 -nitro-2'-thenoyl)

([err]) phenylalanyl]-[err]- [5"-nitro-2"-furylacrylidene]- 10 hydrazine:

10.1 g ([err]) of [err]- [N -(5 -nitro-2'<thenoyl) ([err])

~hours under Hxlsa-\d@ﬁoéa ke
~ether is recoxgep,erd 401 efiRonti@l yidd+2ad gof Jdllod Miduptelt h\&pﬁamsgdmtc ving a

phenyl al anyl ] - hydrazi ne are di ssolved at boiling point in 280 m of
tetrahydﬁg)furan 4 9 g ([err]) of 136n208T 0- 2- 15 furyl acrabein 2

in 49 nm OTI drOT n. ar acreddowf§ L Orodt LS ko1 ating for 2
et el & srlid el G e

nel ting 15 pobninchfand élpyinCa swiotchrearyypallshibn gronB8eBéntl He anasing paibt i el d 14. 6

'g). Afte? recrdbtdl®® Gisation (ethanol-dimethyl formanide 1:1 and traées of5

water), the rre,y,;ugyg,g poi nt -beconmes [err] C. Analysis: 20

C%  H% NY% S% Cc¥% HY% N% 8%

+20 Cal cul ated: B2lcdl@ed: 3089 4120 4876 .83 Found: 52.20 3.57 14.50

' 6.62 NH Found: 5027 F.Bad6fdr 1364 [err] 1,540-1,550 [err] CO

- 1,680 [ggr] 2%) N-[N’-(5- $- ﬁ’ctﬂé%ﬂﬂ?-t* ?gl)enylalanyl} -Nz. [}r" BiR0- 2[’ ?Jrﬁ;llcryhdene]- 10

- 25 Exanpl e 16." hydrazine: 10
“lerr]- [(5'-n|tro 2' -fumwyl acr Ildene) [err]- SN' 5"nitro- 2"'theno I) ([err])
‘seryl] -hydrazi ngo: l[gem-)eﬂ Nf- é‘ir-lnltro-Z’-thenoyl (%) phenylalanyl]-hydrazine are M

1 423. 35 25 a) N (5 -nitro-2'-thenoyl) ([err])

g 8“ ne et hyl eafdsdaved af 661I'x]g point in 280 ml of tetrahydrofuran. 4.9 g (—-—-—) of 5-nitro-2- %5

130 M 288.28 3*56’13 r%e* "E%grﬂrg tetgphy m%fwg aé@ﬁudr@‘vé% E% t°e t %r ochl ori de
. C i ﬁeéie% el

rare disgglved &l el &
~of dry [err]. pmememr-eaa?l zﬂ]ary&wts 89 tica @r& )rwrtbxn@ary

reaJT By g ([elr'sr])

“([err]) of 5-rlisttivn- @Phhi‘r@bmuyﬂhylcﬂqmmddel arudd 8&ceyiof ofatea)n the m@lfing pomt

1, 367, 203 becomes 221.5—222 . 21 20 aqueous sol ution of

+16.7 ¢ ([err])A,gfys,[err] After heating at [err] C. for one hour, are
“washingami th watér and drging, Heheme,argy,i sol ated 39.3 g of crystal | i4ge

product havi ng i LCalculated: 5218 3.54 1449 6.68 mel ti ng p0| nt of [err] C;
y| el d= 68% (t heor diorda| y|5é|28 5%5% Y0 ThE2 = |

v NH 3,280 cm™ C~NO, 1,540—1,550 cm™*
CO 1680 cm™! ' L
25 CO (conjugated) 1,630 cm— _ , ' 25
Example 16. 20

N [(5’-mtro-2'-furylacryhdenr:)-N2 (N’- 5”mtro-2”-thenoyl) (%) seryl]-hydrazine:
Nozu—CH CH—CH=N-NH-CO-CH~NHCO —U—N02
. CH20H

"CigHi3N50g S " M = 423.35 ' 25

a) N-(5-nitro-2'-thenoyl) (=£) serine ethyl ester:

NOZDCONH—?H-'-COZCZHE-,' ' 30

30 CHyOH 30

CiogHj2N20gS . M =288, 28

ol
33.8 g (=) of (=) serine ethyl ester hydrochloride are dissolved at about 0° in 3
. (5
mol
100 ml of water containing 33.5 g (——) of dry NaHCO,. There are simultaneously
2.5 .

' mol _
added, while stirring, 38.4 g (——) of S-nitro-2-thenoyl chloride and 85 mi of an
5



5
with a nel

not her |iquors,
ting point of 154- 5

acidulated, yield 4.2 g of white product
[err] C., which does not contain any

al cohel- or
recrystall
10 10
10 10 -

10 Foundsy !

M= 274. 85;

([err]) se
t enper at ur
of net hano
cooled to

Lgét at

g

~——5—Fhe mi n product,

£ :
aH-Ae—t UII\,LI Ot

sed fromethanol, has a nelting point of [err] C. Analysis: -
| % HY% N%  S%
Cal cul at ed: 41. 66 4.19 9.71 11.12
2141.68  4.20 969 11 14W81#%B red v H 3 53h
, 3,340 [err] [err] CHmeH 3,100 [err] S 15
' 1 730 [ equedus solution of 16.7 g (—-—-—) of NaHCO,. After heatmg at 50° C. for one hodrb
b henoyrai&i" fti ‘ﬁ 040 er I’% }3{ é,ﬁ?lhne pr‘}ducr havmg
6
25 20 mother hquor 49; lzged( x@fi 4 7 whEt@ xrolhrc mm InElQn ffm gg

i nes et hylisee<t, ahncaﬂ«&suhtsmaimﬁeglalcohol o2fnigJu@ér. M of net hanol At 3

e of [err], Crhe maiy pgpdychgpcpyiatiised frgn egfanglciep 3 meljgg/pqingrof ]1?-q~n122°4 m
are ver& slowy added. After the addition, the m xture is

ferr] C apgduptirring is continued for 2 hours The m xture is

menttemmrmurefOEOB hoyr ve Afgeer filtering with 25

tion 0] wegshi ng vadiculateherM theﬁ@ arngli $bklated 13.1 g=95. 6% 10
(theoretical vyields= g‘)“ﬁf &2Qr Sfdctlldeliting at [err] C After
reerystal |l {sation ff ?Wh hhe el L |nt is [err] C. (wth
deconposi tj on). Anal ysis: CH—- 0 310 S% 30 Cal cul at ed:
3503 3.p7 5520.47 11.69% 30 30-15
Found: 3%205 3. 69 20. 1.7 3,600-3,400 [errf CO
(conjugated) 1,640 cm N S—Nol %’ggg‘, 3:3;00 [err] CO -

1,670 [err] 35 E;Jl] [(5'-n|fro 2' -furylacrylidene)-[err]-

-5"- Mt
fn[?f[err] [
[err] C. i
5-nitro-2-

1, 367, 29&‘3

25

30

r O- 2"-thenoy|) ([err]) seryl] -
5' - ni tro-2' - {negoph b Qraxlﬁl,yxs(er)yéclynm[r

35 hydrazrne 9.2 ¢ ([err])
de are dissolved at 30

20

n 210 m of ethylene glyco err]|=5.56 g) of
furylacrolcin-in 30 '
: No2—ﬂ:;:ﬂ—c0NH~?H~é5%H-NH2 23
CH0H .
CaHigN; CsS M=274.25
mol : o
20 144 g (—) of N'-(5'nitro-2'-thenoyl) (=) serine ethyl ester are dissolved in
20 _
' : mol
200 ml of methanol. At a temperature of 5° C, 7.7 g (—-—-—=7.5 g) of NH;NH..
6.66
98%, H;0 in 24 ml of methano] are very slowly added.
After the addition, the mixture is cooled to 0° C. and stirring is contmucd for 2
hours. The mixture is left at ambient temperature for 48 hours. After filtering with
25 suction and washing with ether, there are isolated 13.1 g=95.6%, (theoretical yield= 25
13.7g) of a product melting at 189° C. After recrystallisation from water, the melting
point is 190° C. (with decomposition).
Analysis:
C%  HY% Ny S%
30 Calculated: 35.03 3.67 2047 11569 30
Found: 3505 3.69 20.50 11.79
v OH 3,600—3,400 cm~!  CO (conjugated) 1,640 cn—
NH 3,300 cm™? ’
Co 1,670 cm—*
35 ¢) N'-[(5"-nitro-2'-furylacrylidene)-N2- (N’-5"-nitro-2’"-therioyl ) (.:t) seryl]- 35
hydrazine:
mol

92 g (——(—)—-—) of N‘-[S’-nitro-z"-thenoyl (=) seryl}-hydrazide are dissolved at

" moal
60° C. in 210 ml of ethylene glyco! 5.6 g (~——=5.56 g) of 5-n1tto-2-furylacrolcm in
30 '




56 m of tetrahydrofuran are added to the solution. After heating for 2

hours at [err] C, the tetrahydrofuran i.s driven off under vacuum and water

is added to fhe residue, 12.1 g of product crystalllses this product

mel t1ng a1""['°err C W th decorrp05| T1Ton. YIera=gsos (T neor""f’“‘ca“y‘f‘é‘T‘*ﬁ’“‘I’Zﬁ““I‘M"*

g). Aftern recrystallisation fromethyl acetate- 5 di met hyl formam de .

(2: 1)‘the melting point is [err] C. (wth deconposition). 5

Anal ysis: C% H% N% S% Cal culated: 42,56 3.09 16.55 ° 7.57 Found: ;
42.58 3. 1;2 16. 50 7.6.0 10 v01367203 3 520 [err] CO 1,700 [Qgr] 2
C=N 630t —320 1 =

1,65Q [err] em{ GV!E asﬁ‘{
Ni trof uran:deri vé{lﬂ{; %?)g j cé‘:% Eiga&t 3105 asaag Zliglmpr;sslg;%

[err] wherein Yield=$5%, l'(ﬂk&f:%aloﬁekﬂq-l Kref w’c@;whsaﬁ&menmy kthylnicétitet-henoy |

or carbobenzyl oxyimegd! babgmiden(?: R, s nin:ydg@gms @17°2C.nftith ydecompositign )y | | 5
i sobut yl, hydrox%#{ benzyl , p hydroxy 20 benzyl or
[err]-(2-furoyl) obut yl ER dIC S,

20 2. Nitrofuran deuu@teweazgss clogi rmsél .57l ai m 1 wher e| n Gis 2-thenoyl '_
or 5-nitro- 2-theno¥bund3. NZ§3(5'13I’1I155Q) 27.60t henoyl) -[err]- ;

s R RSt T L
(5"-nitro-2"- furyl acrylldene) -hydréZ(cag“gag@ 5." A pharmaceutlcal_:

conposi tion conprising, -as an essential active ingredient, a 25 conpound
as clained in clai mVKHA?WBCbt\IMISr—ﬂ association with a pharnaceuti cal

carrier or excipient" Niveeuzan glerivaives wpisteatphRycR gered foredlaposi ti on as cl ai med
in claim5, nmade up in a dosage unit form appropriate to the desired node

of adm nistration. 30 7. A pharnmaceutic orrp05| tion as clai mr'g\d
in claimb5ypr 6, the conposi te-pR-CH~CONIB-REHnams=( f nsgplitable for o
adm nistration. 8. A pharnaceutidal conposition as €lainmed in-claimb5, the

conposition being in a formsuitable for topical admnistration. 9. Process
for preparing a n trofuran derivative as clainmed in claim1, which 35

W
conprises reacti nb ls%lol}li.o 2-furyl-acrolein with a substituted hydrazine

represented 35 by Ghe Qe hadoyll Sifr6tnay! of @fblensyvey Ataljund G and R have the
sanme neani (ggs as i nRgk hydmsén ort a)mgtbtlan—hutrlheobrue'q l!wdr@dmpmtlrbﬁnzyl wr-kydroxy-
derivativef40 benzy or"xb (12’1;r nyx)rwatv s as. ¢l didg %v erss gxg} %ie 0 orlge t he 20
reaction is carrhegs @fm A A T e %tﬁnso"invé edi'Um 11. cess
according to clal m 8 pe-GOirsranabn)-Naes siibsti-fuileglidiyiel] agdridnel S pre- pared
by reacti ng hydr azi getm&smngsanwi glyesby- E%th-ﬁyfunh@crlgém)laﬂzyi{;@mﬂul a: 0
5 aceptic § 0 n ! ve jugredient, 1a
Elgr rl R 45 compound as cla g; riﬁﬂ 9’% oé -‘I%? ?xﬁx)%lss%c%@;én v@gﬁ:é‘ﬁ%hrggr%ach%gczﬁ car?' [rai m £
or excipient therefor
6. A pharmaceutical composition as claimed in claim 5, made up in a dosage unit
form appropriate to the desired mode of administration.
30 7. A pharmaceutical composition as claimed in claim 5 or 6, the composition 30
being in a form suitable for oral administration.
A pharmaceuntical composition as claimed in claim 5, the composition being in
a form suitable for topical administration.
9. Process for preparing a nitrofuran derivative as claimed in claim 1, which
35 -comprises rcacting S-nitro-2-furyl-acrolein with a substituted hydrazine represented 35
by the general formula: .

G—(NH~CH~—CO),—NH—NH,

| " wherein », G and R have the same meanings as in claxm 1, to obrain the reguired nitro-
furan derivative.
40 10. Process according to claim 9, wherein the reaction is carried out in an organic 40
salvent medium, i
11. Process according to claim 9 or 10, wherein the substituted hydrazine is pre- A
pared by reacting hydrazine with an ester represented by the general formula:

L | G-—-(NH——?H——CO).,—-OC,H,
R

A Sy Py

45 wherein #, G and R have the same meanings as in claim 1. © 45

12. Process according to claim 11, wherein the reaction is effected in the presence ! H
of an acid as catalyst,




12. Process according to claim 11, wherein the reaction is effected in the
presence of an acid as catal yst. 22

1, 367,203 ‘ T T 22756 m of

tetrahydr of ufan are added to the sotution: ~After-teatinygfor -2 hours-at

[er C.,.the tetrahydrofuran is driven off under IS added
lt he.residue. 12.1 g of product crystallises, ﬁ' Mﬁ u}g E‘}ng at
t] C. with deconposition. Yield= 85%(theoret|c . After

drystal I'i sgtion fromethyl acetate- 51367203 di met hyI formam de (2:1),,4he
rrelltl ng poi o=
Ho%l . N% SY% Gt of teirabptirofurgp arg gdded B tygsolud®, Aer heapinfpr Ebawcht 60° C. 42, 58

S L oy P R N e e e T

1, 630 [err] Yield =85, (theorcnca 141 fitibation fabn r]

[erl 1,546 [er raxmémyarfpmgmded): ly\HQeme{n MMM c. amhl\dletompf:suroa)u 5

deri vatives represented by the general formula: 15 [err]

wherein nis O orAWy”G is a .u oyl oyl.,, ni'trothenoyl or carbobenzyl oxy

radl cal; and R is hygiQges: Q{ﬂa rr&)gﬁymﬁ 5‘1;ty| i sobutyl, hydroxymnethyl,
rrzyl p- hydr oxy- 2Fbund: 4pes8zyB.1Dr 14.50r r .64 2- furoyl) anm nobutyl radical.
i2. Nltrolfouraﬂ g%ﬂl vat§| yes as] c(I:al ne(fgclp{] cl al m.1, \{\?f;el 1 Gis 2-thenqyl
i5-ni tro-102-t he r 5% _q2'-T 0]

(5"* nitro-2"-furyl acryllaen‘te%] -hy ] 4edﬁ'e ] - X

5' -unltro 2' -thenoyl -glycyl) -[err]- (5"-n| r o- 2"--fury| acryl [ dene)]

- hydra2| ne. 25 WHAT WE GLAINBISsmCceut i cal conposition conprising, as an

esgential active ingl-¥ireien devaty s repsenesd el thagenerplfpareld: in claim 1, 2, 3 or

4, 1in association with a pharmaceutical carrier or exci pient therefor. 6. A

phe&r maceuti cal conposition as clained in claimb5, e up in a dosage unit
for'm appropysi ate to the desiredurnseopinadei-oisi+a{i gh—nd9 7.1
phar maceuti cal conposition as clalmed in claim5 or 6, the conposition

30:.being in a formsuitable for ofal administration. 8. A phar maceuti cal
cor;p osition as clained in claimb5, the conposition being in a formsuitable
fori topi cal adm nYREEefy | ‘9. Process for preparing a nitrofuran

85 b
derij vative as cl ai W&dlslamuré,)mhmylmm | 35erbobenzyloxy PRARKLL £AS T eact i ng
5-ritro-2-furyl - acrdteslhadmgehhra xﬁdﬂtystn o, behy,cﬂyamxymdwepwneﬂ,epwhﬁebxy-BS by
t he: gener al20f or muiicazy! rér(@ifupi poingbuiyl radichnd R haye the sanme neani.ngs as 20n
clagim1l1, to obtaip E“F"e i JeE¥piings ﬂa‘mf‘iff‘élﬂmdbr"’r“?fﬁi‘ iG/i8 2-thepoyl or S-nitr 10.

Prgcess. accor di ng %ho_:, SNl 1000 MHHGS) N B0 820 kil rlderEAlHylgaOUt TN an
or ganl c 40 4, [N'-(5'-nitro-2’-thenoyl-glycyl)-N2-( 5"-nitro-2"-foryl-acrylidene) ] -hydrazine.
25 5. A pharmaceutical compcsition comprising, as an essential active ingredient, a 25
compound as claimed in claim 1, 2, 3 or 4, in association with a pharmaceutical carrier
or excipient therefor.
6. A pharmaceutical composition as claimed in claim 5, made up in a dosage unit
form appropriate to the desired mode of administration.
30 7. A pharmaceutical composition as claimed in claim 5 or 6, the composition 30
bemg in 2 form suitable for oral administration.
8. A pharmaceutical composition as claimed in claim 5, the composition being in
a form suitable for topical administration.
9. Process for preparing a nitrofuran derivative as claimed in claim 1, which
35 comprises reacting S-nitro-2-furyl-acrolein with a substituted hydrazine represented 35
by the general formula:

.=!

G—(NH—CH—CO).—NH—NF,
%-. R ’

wherein #, G and R have the same meanings as in claxm 1, to obtain the required nitro-
furan derivative.
40 10. Process according to claim 9, wherein the reaction is carried out in an organic 40
solvent medium,.
. 11. Process according to claim 9 or 10, wherein the substituted hydrazine is pre-
i pared by reacting hydrazine with an ester represented by the general formula:

G—( NH—-?H-—CO),,—-OCzH.-,
j . _ L R
' 45 wherein n, G and R have the same meanings as in claim 1. ‘45

12. Process according to claim 11, wherein the reaction is effected in the presence
of an acid as catalyst.

RS e



sol vent nmedium 11. Process according to claim9 or 10, wherein the
substituted hydrazine is pre- pared by reacting hydrazine with an ester

repr esent 3d*by—t—he—geﬁe1=a4—f—efﬁﬁ*a-—f-eﬁ=-]~l? 45————————wherein it, Gand R

have the gane .neanings as in claiml 45 12.
Process agcording to claim11l, wherein the reaction is effected i-n the

presence of ar acid as catal yst. 23 1,367.203
1-367,203: 23 2343 r] ocess—aTcordi gt o
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